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Abstract 
A Study aimed at establishing that diversity in design understanding exists amongst 
students undertaking civil engineering, interior design and industrial is described. It is 
confirmed that there is diversity in the form of three different conceptions of design; a 
technical conception, a conceptual conception and a philosophical conception. These 
conceptions are qualified and then explored in terms of their implications for 
education and future research. 
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1. Introduction 
The activity of building buildings encompasses several disciplines and professions 
including, amongst others: Civil Engineering (with its concern of the structural 
integrity of the building); Interior Design or Interior Architecture (with its focus or 
interaction within the building); and Industrial Design (with its emphasis on the 
objects people use or rely on for making their lives comfortable and meaningful). 
Integral to the activity of building is design and designing. In education, the 
significance of design in these courses is reflected through its explicit inclusion in the 
form of specific units in the curricula. 
 
As lecturers of design in the disciplines of Civil Engineering and Interior Design, we 
are concerned that despite our mutual involvement in the built environment there 
exists varying conceptions of design; a diversity in which is not being explicitly 
addressed in the education of our students. 
 
Specifically, then, this paper reports on the preliminary stage of a study aimed at: 
 
(i) establishing that diversity in design understanding exists amongst 
students undertaking civil engineering, interior design and industrial 
design; 
(ii) describing the nature of this understanding in terms of the various 
conceptions of design held by the students; and 
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(iii) highlighting the implications of the findings from an educational 
perspective. 
 
2. Methodology 
Philosophically, the study was conducted on the premise that people and the 
environment mutually include and define each other. As a research approach, this is 
generally described in interpretative/contextual terms [1]. The use of the term 
‘interpretative’ implies that understanding is influenced by what people bring to 
particular situations (things such as preconceptions, expectations) and, 
correspondingly, what they take away. ‘Contextual’ refers to the way in which 
meaning is viewed as a complex of integrally related personal and ‘environmental’ 
elements. As various factors are understood to influence a person’s appreciation of 
some ‘thing’, it is concluded that it is possible for several individuals to relate to the 
same ‘thing’ in different ways. An area of research which seeks to explore 
understanding through an emphasis on the various ways in which individuals 
(themselves) view certain aspects of the world is known as phenomenography [2]. 
 
To collect data, phenomenographers employ various methods including interview and 
questionnaire. Because the authors were initially interested in confirming variation, 
several groups of students were asked to respond in writing to the question: ‘What is 
design?’. The groups of students we involved in the study included: Interior design 
students undertaking a Bachelor Degree (10 first year students, 13 second year 
students, 11 third year students; 8 Graduate Diploma students); and civil engineering 
students (51 second year students, 4 part time third year students, 21 full time third 
year students). 
 
 
3. Results 
The results of the study confirm that variation in design understanding exists across 
the years of each discipline as well as across disciplines. In this section, the discussion 
focuses on the conceptions of design, in particular how students relate to the concept 
‘design’. The analysis which involved a search for similarity and difference revealed 
that the students participating in the study understand ‘design’ in at least three 
different ways” 
 
(i) from a technical perspective; 
(ii) from a conceptual perspective; and 
(iii) from a philosophical perspective 
 
 
The technical conception 
 
In this conception, students regard design as a process or technique which exists 
independently, that is, as something which is applied to a situation. The conception is 
characterised by references to systematic application, production and management. In 
other words, design is regarded as a procedural tool to achieve a particular result. The 
result may be abstract as in a mathematical solution, or it may be the concrete 
outcome of a production process; or it may be the completion of a certain aspect of a 
process. 
 
These particular emphases can be exemplified by reference to specific student 
responses. In the following responses, students see design as: 
 
• ‘the process of finding a correct solution to a given problem’; 
• ‘simulating bridge building, etc., based on mathematical equations or 
representations’; 
• ‘the understanding of the theory of structural analysis and applying theory 
to a problem to achieve an economic and safe solution’; 
• ‘using a scientific approach to develop a feasible solution to a problem’; 
• ‘a systematic process to ensure things don’t go badly wrong’. 
 
Providing an additional viewpoint, the following responses emphasise design as a 
service by which objects are produced in response to designated needs. These 
responses convey design as: 
 
• ‘the process of developing a product for mass production through a 
systematic process of concept development, modelling and prototyping’; 
• ‘a process of generating a marketable product that fits all aspects of the 
brief’. 
 
Another dimension of the technical conception is one in which design is regarded as a 
part of the practice of design. For example, one student describes design as: ‘the 
preliminary stage of project implementation concerning various areas that guarantee a 
successful project’. Another student sees it as an aspect that could be eliminated from 
his practice; ‘a facet of engineering that I which not to pursue in my professional 
career’. 
 
In summary, the technical conception reflects an atomistic, deterministic view of 
design practice and the situations that are likely to be encountered by practitioners. 
Design is seen as: a commodity; the systematic production of an object for 
accommodating specific functions; and the mechanistic assembling of components to 
achieve the best outcome for a given set of constraints. Some students, on the other 
hand, express a different view of design. In the following section, this is labelled as 
the ‘conceptual’ conception. 
 
The conceptual conception 
 
In this conception, design is seen as a process that is undertaken in ill-defined 
situations. Consequently, in this conception, the initial emphasis is on the designer 
and his or her approach in defining the problem. Like the previous conception, this 
conception has various dimensions which when viewed together give a relatively 
detailed picture of a particular understanding of design. The conceptual aspect of the 
conception is conveyed, in part, through the students’ use of cognition related terms 
such as: inventing; creating; interpreting; exploring; imagining; conceiving; and 
redefining. In addition, consideration is also given to the environment in aesthetic 
and/or functional term as well as in harmonious and integrated terms. The emphasis 
on cognition and the designer is conveyed in the following responses which describe 
design as: 
 
• ‘a process of establishing an understanding of problems and creating a 
concept for solving the task, eg. highway design; 
• ‘a creative process of interpretation of ideas, context, stimuli’; 
• ‘the exploration and communication of ideas’; 
• something which ‘is produced through one’s creativeness. It is your 
personal meaning or abstraction of any subject’. 
 
Correspondingly, the emphasis on the environment is revealed in the following 
statements in which design is seen as: 
 
• ‘a deliberate attempt to respond to a particular problem, addressing both 
the aesthetic and functional aspect of the problem/scenario’; 
• ‘something which has been careful considered in every aspect of its use 
and implication and all these aspects of the design combine and function 
together in harmony’; 
• ‘making things beautiful for the user and all that look upon the 
item/house/interior/plane/car/toothbrush, etc. After all, if it has to be made 
why not make it an experience (good one) for all (the user);. 
 
In the responses that follow, there is an attempt to conceptualise design as an activity 
involving both the designer and the world external to the designer. For example, 
design is described as: 
 
• ‘an industrial product – we design it, then make it, and also it can 
change/improve people’s lives and is the spirit of life. Design can express 
our feeling’; 
• ‘a combination of imagination and functionality: a three dimensional form 
of poetry that concentrates on creating forms of function and aesthetic 
balance’. 
 
Overall, then, this conception is characterised by an awareness of design as both a 
process and a product. With respect to the product, this is generally regarded in 
aesthetic as well as functional terms; in emotive as well as practical terms. A few 
students even extended the notion of the product to incorporate a sociological 
awareness of it as an integral component in and of society. However, while this 
conception conveys a relatively expansive appreciation of design, it does not go 
beyond an explicit ‘conceptual’ appreciation. In the following section, responses 
which reflect a philosophical as well as conception understanding are described. 
 
 
The philosophical conception 
 
The philosophical conception is characterised by an appreciation of design in either 
epistemological or ontological terms. Epistemologically, design is regarded as a 
discipline possessing its own body of knowledge with associated rules about what it 
means to know, particularly to know how to design. This is illustrated in the responses 
which portray design as something which lies ‘between fine art and technology or as 
‘a way of thinking’. 
 
More evident in philosophical terms is an ontological appreciation of design. 
Ontologically, design is seen as an integral aspect of the designer and/or user’s lives. 
In some cases, there is an acknowledgement that people other than ‘designers’ can 
design. The following responses qualify this experiential dimension of design 
understanding. Specifically, design is described as: 
 
• ‘stress but apart from that, is an integral part of life – everything is 
designed’; 
• ‘how each person sees every aspect of our lives and puts things together’; 
• challenging boundaries in terms of perceptions, motivation, use of spaces; 
relationships between people and spaces; 
• ‘life – it is the base of life and it changes life’; 
• ‘a life sentence – it is everywhere, it is everything and it is my life’; 
• ‘encompassing everything in life, from the clothes we wear to the house 
we live in; 
• it is constantly evolving. Design is life and life is design’. 
 
In general, a philosophical conception is characterised by an appreciation of design as 
a vehicle for self-actualisation; a way of being; a form of awareness; an attitude; a 
contextual/holistic process. 
 
 
The conceptions and their discipline distribution 
 
In this section, the discussion focuses on each discipline and how the conceptions are 
represented across their respective years. The discussion will also give an indication 
of how each discipline compares with the others. Because this initial stage of the 
project has a qualitative emphasis, the comparisons will be general rather than 
specific and quantifiable.  
 
For example, with respect to civil engineering, it is sufficient to state that most of the 
students surveyed in second year exhibited a technical understanding of design while 
a few students conveyed a conceptual understanding. There were no responses which 
reflected a philosophical understanding. A similar outcome was noted for third year 
students, although there were a few students who exhibited conceptual conceptions. 
 
With respect to first year industrial design students, most of the responses were either 
technical or conceptual. There were a few philosophically oriented responses. This 
was also the case for the Graduate Diploma students. Of the first year interior design 
students surveyed, none of the students revealed a technical appreciation, rather the 
conceptual and philosophical conceptions were almost equally distributed across the 
group. This was also the situation for the second and third year students. 
 
In general, then, each discipline exhibits variation of design understanding across the 
years represented. And in relation to the other disciplines; variation which could 
impede at the classroom level, deep learning and, at the practice level, effective multi 
disciplinary collaboration. The implications of the findings for education are 
addressed more extensively in the following section. 
 
 
4. Implications of the findings for education 
 
The conceptions of design described in this paper indicate that students involved in 
several of the built environment courses understand design in qualitatively different 
ways. In a class situation, this can impede the development, not only of specific 
knowledge and skills, but also of generic attributes and competencies to do with 
problem solving and critical reflection [3]. For the educators involved with the 
respective classes and disciplines, the findings could also suggest the need to identify 
a preferred conception and to explicitly encourage the development of the conception 
via specific teaching approaches. Alternatively, educators may wish to maintain the 
variation providing students with the opportunity to explore the different views and, 
in so doing, expand their own understanding of design through critical reflection. 
Whatever the intention it is imperative that the conceptions of both student and 
lecturer are revealed and that teaching and curriculum development are influenced by 
an overt appreciation of how design and designing are understood. 
 
From phenomenographic studies of learning and discipline – specific content, the 
findings suggest that conception of learning and conceptions of what is taught are 
integrally linked. For example, in the study by Franz et al. [4], students across various 
disciplines including Civil Engineering and Architecture were found to hold various 
conceptions of learning. These ranged from learning as memorising and application to 
learning as understanding to learning as a personal change in attitude, beliefs and 
behaviour. With respect to the study of design understanding reported in this paper, 
there appears to be a correlation between: the conception of learning as 
memorisation/application and the technical conception of design; and the 
philosophical conception of design with its ontological frame-of-reference. The 
conception of learning as personal change, incorporating the ability to be able to view 
situations from different perspectives is reflected in the Faculty’s emphasis on 
students developing generic skills and competencies such as critical thinking. This 
tends to suggest the need for an explicit focus or the development of conceptual and 
philosophical conceptions of design. As Booth [5] states, this demands that in terms 
of teaching, the lecturer should regard the content not just as it is encapsulated in a 
disciplinary framework but rather as it is understood by learners. Lecturers should 
also ensure that learners reveal their experience of learning and understanding of 
specific aspects (such as design). Only by explicitly considering the variation is there 
possibility of change and improvement. Booth also suggests that the lecturer ensure 
that the tasks of learning are integrated into the world which the learner’s experience. 
Because deep learning is regarded by Booth as a change in the way the learner 
experiences the world, this means that the relevance of the task has to be seen to 
transcend itself and have some personal meaning for the learner. 
 
 
5. Conclusion 
 
The findings of the study first outlined confirmation that diversity in design 
understanding exists amongst students undertaking Civil Engineering, Interior Design 
and Industrial Design.  They also show that design is understood in at least three 
different specific ways; technically; conceptually; and philosophically. In this paper, 
each of these conceptions has been described with respect to what the student focuses 
on when asked to respond to the question: ‘What is design?’. 
 
While these findings allow for some comparison to take place, future studies are 
planned to explore in greater detail the structural nature of the conceptions. With 
respect to this paper, it is hoped that it has highlighted for design educators that 
variation in design understanding exists among students in the one class, as well as 
across classes and disciplines. This recognition brings with it the possibility for 
change and more collaborative and cohesive group of building professions. 
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